PROCEEDINGS 



OF THE 



KOYAL SOCIETY OF LONDON 



loERIES J-i. 



CONTAINING PAPEES OF A MATHEMATICAL AND 

PHYSICAL OHAKACTEE, 



V \JXj, JsAjjLjC^* 



LONDOlsr: 

Printed fob THE EOYAL SOCIETY and Sold by 
HAKPJSON AND SONS, Ltd., ST. MARTIN'S LANE, 

PRINTERS IN ORDINARY TO HIS MAJESTY. 

September, 192L 



LONDON : 
HARRISON AND SONS, LTD., PRINTERS IN ORDINARY TO HIS MAJESTYy, 

ST. martin's lane. 



CONTENTS. 

SEEIES A. VOL. XCIX. 

PAaE 

Minutes of Meetings, January 20 to June 30, 1921*. i-xviii 

No. A 696.— April 6, 1921. 

On Electro-Crystalline Properties as Conditioned by Atomic Lattices. By Sir 

Joseph Larmor,F.B.S., Cambridge 1 

The Colour of the Light from the Night Sky. By Lord Kayleigh, F.K.S , 10 

Linear Transformations and Functions of Positive Type. By J. Mercer, M. A., D.Sc, 
Fellow and Lecturer of Christ's College, Cambridge. Communicated by Prof. 
E. W. Hobson, F.RS 19 

The Dissipation of Energy in Permanent Ocean Currents, with some Relations 
between Salinities, Temperatures and Currents. By R. O. Street, M.A., M.Sc, 
Fellow of St. John's College, Cambridge, Lecturer in Mathematics and Mathe- 
matical Hydrography . in the University of Liverpool. Communicated by 
Sir Joseph Larmor, F.E.S. 39 

The Constitution of the Alloys of Aluminium, Copper, and Zinc containing High 
Percentages of Zinc. By John L. Haughton, D.Sc, F.Inst.P., and Kathleen 
E. Bingham, M.Sc. (both of the National Physical Laboratory). Communicated 
by Dr. W. Rosenhain, F.R.S. (Plates 1 and 2) 47 

The Vacuum Arc Spectra of Sodium and Potassium. By Snehamoy Datta, M.Sc. 
(Calcutta), D.I.C., Research Student, Imperial College of Science. Communi- 
cated by Prof. A. Fowler, F.R.S 69 

On Spectrophotometry in the Visible and Ultra-violet Spectrum. By T. R. 
Merton, M.A., D.Sc, F.R.S., Professor of Spectroscopy in the University of 
Oxford 78 

A Superior Limit to the Age of the Earth's Crust. By Henry Norris Russell, 
Professor of Astronomy in Princeton University. Communicated by Mr. J. H. 
Jeans, SecR.S 84 

No. A 697.— May 2, 1921. 
Discussion on Isotopes. Opened by Sir J. J. Thomson, O.M., F.R.S. 87 

A Generalisation of Weyl's Theory of the Electromagnetic and Gravitational 

Fields. By Prof. A. S. Eddington, F.R.S 104 

The Field of an Electron on Einstein's Theory of Gravitation. By G. B. Jeffery, 
M.A., D.Sc, Fellow of University College, London. Communicated by Prof. 
L. N. G. Filon, F.R.S 123 

* The Minutes of the January Meetings were issued with Ko. A 694, which No. formed part 
of the preceding volume. 



IV 

page; 
On a Physical Theory of Stellar Spectra. By M, N. Saha, D.Sc, Lecturer in 
Physics and Applied Mathematics, Calcutta University. Communicated by 
Prof. A. Fowler, F.E.S. , 135 

On the Catalytic Dehydrogenation of Alcohols. By Eric Keightley E-ideal. Com- 
municated by Sir Wm. Pope, F.E.S 153 

On the Design of Diaphragms Capable of Continuous Tuning. By Louis Yessot 
King, M.A. (Cantab.), D.Sc, Macdonald Professor of Physics, McGill University, 
Montreal. Communicated by Prof. A. S. Eve, F.E.S 163 

A Method of Analysing Galvanometer Eecords. By W. Hartree, M.A., and 

A. V. Hill, Sc.D., F.E.S 172 

No. A 698.— June 1, 1921. 

On the Influence of Low Temperatures on the Magnetic Properties of Alloys of 
Iron with Mckel and Manganese. By Prof. Kamerlingh Onnes, For. Mem.E.S., 
Sir Eobert A. Hadfield, Bart., F.E.S., and Dr. H. E. Woltjer 174 

The Hardness of Solid Solutions. By Walter Eosenhain, B.A., D.Sc, F.E.S. (of 

the National Physical Laboratory) 196 

The Influence of Physical Conditions on the Velocity of Decomposition of certain 
Crystalline Solids. By C. N. Hinshelwood, B.A., Fellow of Balliol College, 
and E. J. Bo wen, B.A., Balliol College. Communicated by Prof. F. A. 
Lindemann, F.E.S. .' 203 

Heats of Combustion and Formation of Nitro- Compounds. Part I. — Benzene, 
Toluene, Phenol and Methylaniline Series. By W. E. Garner and C. L. 
Abernethy. Communicated by Sir Eobert Eobertson, F.E.S. 21^ 

Eesearches upon Brown Coals and Lignites. Part I. — Heat Treatment at Tem- 
peratures below 400° C. as a Possible Method for Enhancing their Fuel Values. 
By W^illiam A, Bone, D.Sc, F.E.S z3\> 

On the Transformation of Integrals. By W. H. Young, Sc.D., F.E.S., Professor of 

Mathematics in the University of Wales 252 

On the Moving Striations in a Neon Tube. By T. Kikuchi, Cavendish Laboratory. 

Communicated by Sir E. Eutherford, F.E.S 257 

The Magnetic Spectrum of the /3-Eays Excited by y-Eays. By C. D. Ellis, B.A., 
Coutts-Trotter Student of Trinity College, Cambridge. Communicated by 
Sir Ernest Eutherford, F.E.S 261 

No. A 699.— July 1, 1921. 
Tlie Vibrations of a Spinning Disk. By H. Lamb, F.E.S., and E. V. Southwell ... 272 

A Liquid Oxygen Vaporiser. By Edgar A. GriflSths. Communicated by the 

Tyndall Mining Bequest Committee 281 

A Simple Apparatus for Approximate Harmonic Analysis and for Periodicity 
Measurements. By W. Lawrence Balls, M.A*, Sc.D. (Cantab.), Late Fellow 
of St. John's College, Cambridge. Communicated by Dr. F. F. Blackman, 
F.E.S 283. 



PAGE 

Multenions and Differential Invariants. By Alex. McAulay, M.A., Professor of 
Mathematics, University of Tasmania. Communicated by Mr. W. B. Hardy, 
Sec.R.S 292 

A New Form of Welinelt Interrupter. By F. H. Newman, M.Sc, A.Il.C.Sc. 

Communicated by Lord Rayleigh, F.R.S. (Plates 3 and 4) 324 

On tbe Viscosity and Molecular Dimensions of Gaseous Cyanogen. By A. 0. 
Rankine, D.Sc, Professor of Physics in the Imperial College of Science and 
Technology. Communicated by Prof. H. L. Callendar, F.R.S ;.. 331 

The Properties and Molecular Structure of Thin Films of Palmitic Acid on Water. 
Part I. By N. K. Adam, M.A., Fellow of Trinity College, Cambridge. 
Communicated by W, B. Hardy, Sec.R.S. 336 

The Total Heat of Liquid Carbonic Acid. By C. Frewen Jenkin, C.B.E., 
M.Inst. C.E., and D. N. Shorthose, M.A. Communicated by Sir Alfred Ewing, 
K.C.B., F.R.S 352 



No. A 700.— August 2, 1921. 

The Time Interval between Absorption and Emission of Light in Fluorescence. 
By R. W. Wood, For.Mem.R.S., Johns Hopkins University, Baltimore. 
(Plates) 362 

A Study of the Glow of Phosphorus. — Periodic Luminosity and Action of Inhibiting 

Substances. By Lord Ray leigh, F.R.S 372 

Some Experiments on Thermal Diffusion. By T. L. Ibbs, M.C., B.Sc, Assistant 
Lecturer in Physics, University of Birmingham. With a Note on the 
Experiments by Prof. S. Chapman, F.R.S. Communicated by Prof. S. W.J. 
Smith, F.R.S. , 385 

The Dynamics of Revolving Fluid on a Rotating Earth. By Capt. D. Brunt, 

M.A., B.Sc. Communicated by Sir Napier Shaw, F.R.S. 397 

Some Experiments on the Catalytic Reduction of Ethylene to Ethane. By Dorothy 
Muriel Palmer, Girton College, Cambridge, and William George Palmer, 
St. John's College, Cambridge. Communicated by Sir Wm. Pope, F.R.S 402 

The Catalytic Activity of Copper. — Part II. By William George Palmer, St. John's 

College, Cambridge. Communicated by Sir Wm. Pope, F.R.S 412 

A Reciprocating Expansion Apparatus for Detecting Ionising Rays. By Takeo 

Shimizu. Communicated by C. T. R. Wilson, F.R.S 425 

A Preliminary Note on Branched a-Ray Tracks. By Takeo Shimizu. Communi- 
cated by Sir E. Rutherford, F.R.S 432 

On the Spectra of the Alkaline Earth Fluorides and their Relation to each other. 
By Snehamoy Datta, M.Sc. (Calcutta), Research Student, Imperial College. 
Communicated by Prof. A. Fowler, F.R.S. (Plate 6) 436 



PAGE 

No. A 701.— September 1, 1921. 

The Absorption of Light by Elements in a State of Vapour : The Halogens. By 

Sir J. J. Dobbie, F.RS., and J. J. Fox, O.B.E., D.Sc. (Plate 7) 456 

A Simple Extension of Fourier's Integral Theorem and some Physical Applications, 
in particular to the Theory of Quanta. By E. H. Fowler. Communicated by 
Prof. Sir E. Kutherford, F.E.S 462 

^ome Problems connected with Evaporation from Large Expanses of Water. By 

M. A. Giblett, M.Sc. Communicated by Dr. G. C. Simpson, F.E.S 472 

A Study of Catalytic Actions at Solid Surfaces. VI. — Surface Area and Specific 
Nature of a Catalyst : two Independent Factors controlling the Eesultant 
Activity. By E. F. Armstrong, D.Sc, F.E.S., and T. P. Hilditch, D.Sc 490 

Anomalous Liesegang Stratifications produced by the Action of Light. By Emil 

Hatschek. Communicated by Prof. A. W. Porter, F.E.S. (Plate 8) 496 

On the Diffraction of Light incident at nearly the Critical Angle on the Boundary 
between two Media. By Brojendra Nath Chakravarty, M.Sc., Assistant to 
the Palit Professor of Physics, University of Calcutta. Communicated by 
Prof. J. W. Nicholson, F.E.S. (Plate 9) 503 

'Obituary Notices of Fellows Deceased :— 

Sir W. de W. Abney (with portrait) i 

Eobert Bellamy Clifton , vi 

Sir Lazarus Fletcher (with portrait) ix 

Srinivasa Eamanujan xiii 

Woldemar Voigt xxix 

Index — xxxi 



